Functional null mutations in the gonosomal homologue gene TBL1Y are associated with non-syndromic coarctation of the aorta.
In patients with congenital heart defects, chromosomal anomalies are 100 times more frequent than in control subjects. Coarctation of the aorta can be detected in 15-20% of patients with Ullrich-Turner syndrome. By extensively reviewing literature involving breakpoint analysis of gonosomal deletions in Ullrich- Turner syndrome patients with and without coarctation of the aorta, we identified several gonosomal homolgous gene pairs of interest. Four of these homologous gene pairs were investigated by standard DNA sequencing in a cohort of 83 patients with non-syndromic coarctation of the aorta. Subsequently stability of mutant RNA and protein was analyzed to verify functional relevance of detected mutations. We identified two unreported missense mutations in Exon 8 (p.D69H) and 9 (p.R176W) of TBL1Y. Bioinformatic analysis and 3D modelling predicted that both mutations lead to TBL1Y loss of function. In RT-PCR and Western blot analyses of HEK293 cells transfected with a vector carrying the full-length TBL1Y (wild-type and mutant), we documented the predicted protein instability by showing protein decay for both mutant proteins. TBL1Y is similar to its gonosomal homologue, TBL1X, and its autosomal homologue, TBLR1, on chromosome 3. Both genes are part of co-repressor machineries and required for transcriptional activation by transcription factors that involve CtBP1/2, which contributes to Notch signaling. Several studies have shown that Notch signalling is important for proper development of the left ventricular outflow tract. Our findings suggest that TBL1Y is involved in the genesis of non-syndromic coarctation of the aorta.